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INTRODUCTION
Problem
The importance of our forests as a vast supply of
renewable resources is receiving increasing recognition
as shortages appear in the supply of other raw materials.
Periodic analyses by the U. S. Forest Service have pro-
jected that timber supplies will fall short of require-
ments before the year 2000 without substantial increases
in forest management intensity (Irland, 1974). Over the
past several years the southern forests have come under
increasing pressure to produce more wood products for
rapidly expanding markets. Southern foresters need to
increase production of fast-growing pines greatly to meet
projected demands for wood products (Myers, 1977). The
trend toward more intensive forest culture has a con-
comitant effect upon the whole forest ecosystem. Two
practices which are feared to have the greatest potential
to drastically change the forest environment are clear-
cutting and intensive site preparation. The environmental
effects of these practices are in need of further study
and documentation. Herein lies the responsibility to
study vegetation and soil responses to silvicultural sys-
tems and cultural practices as a prerequisite to the
1
sound ecological manipulation of southern forests (Blair
and Brunett, 1976).
The present study attempts to determine the effect
of site preparation on survival and growth of planted
loblolly pines by (1) measuring the heights and tallying
the survival of the pine seedlings (2) ~easuring th~
density and heights of competing woody stems, and (3) mea-
suring soil chemical properties.
Objectives
The objectives of this study are to determine the
effects of clearcutting and planting site preparation on:
(1) survival and growth of planted loblolly pine (Pinus
taeda L.) seedlings, (2) soil chemical characteristics,
and (3) density and height of competing (non-pine) woody
stems on a loblolly-shortlcaf pine-hardwood forest site in
East Texas.
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LITERATURE REVIEW
It is safe to say that wood will continue to be the
primary product of southern pine forests and that it will
be grown under intensive management. It has also been
established that clearcutting, site preparation and
planting are efficient means of harvesting and regenera-
ting southern pines (Stransky, 1973, 1976). Clearcutting
is increasingly becoming the most common, efficient and
economical method to harvest southern pines. Several
authors (Troup, 1952; Kostler, 1950) have concluded
that c1earcutting has great advantages if applied under
suitable soil and topographic conditions. Site pre para-
tion may improve soil conditions for seedling survival
and growth by enhancing rapid root development, reducing
runoff, increasing water infiltration and reducing compe-
tition from undersirable (non-pine) woody stems (Haines
and Haines. 1978). Conserving soil moisture is especially
important in East Texas, the western edge of the southern
pine belt, where summer droughts occur frequently, re-
suiting in sizable seedling mortality. A major objec-
tive of site preparation should be to improve (when
needed) the environmental conditions for rapid develop-
ment of new root tissue (Haines and Haines. 1978). The
beneficial effects of site preparation may be noticeable
3
in superior seedling growth for many years afterwards
(Stransky, 1964)
Successful rcgeneraeion, as measured by survival
or stocking. requires control and suppression of vegeta-
tion which competes for space, moisture, sunlight and
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nutrients. However, site treatments are often aimed
primarily toward making cutover land machine-plantable.
All site preparation methods are designed to eliminate
or severely retard the growth and reduce the number of
most woody plants. These methods keep lower vegetation
and understories in an earlier stage of plant succession
(Whitfield, 1978a). Following tree cutting and for
three to five years after a pine plantation is estab-
lished, a wide assortment of new vegetation including
grasses, shrubs, herbs, forbs, and some tree seedlings
and sprouts develop. The density and development of the
competing vegetation is largely governed by intensity of
site preparation. In a study on vegetation and soil
response to clearcutting and site preparation in East
Texas, Stransky (1976) observed that the number of small
woody stems increased after clearcutting, but the in-
crease became progressively smaller with site preparation
intensity. He also noted that the large number of woody
stems appeared as keen competition to planted pine
seedlings, especially where the height of the brush layer
(small woody stems) remained unchecked by site prepara-
ticn treatments and that planted pine height and diameter
growth was directly and significantly related to site
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preparation intensity. The number, variety and vigor of
the competing vegetation also depend on site quality,
time of year trees are cut, vegetation previously
occupying the site, and are proportional to the amount
of cover removed. Intensive methods of site preparation
such as disking, chopping and KG blading appreciably
deter hardwood invasion by destroying rootstocks. How-
ever, according to whitfield (1978b), the replanting of
an area with the tree species that previously occupied it
wLll create no long-term change in the residual vegeta-
tion.
Environmental impacts from timber harvesting and
reforestation on soil and water quality and on vegeta-
tion are receiving an increasing amount of attention.
Recently, court decisions temporarily banned clearcutting
and intensive site preparation in the National Forests
in Texas. These rulings have had and will continue to
have a far-reaching impact on timber production.
Previous studies indicate little adverse effects
from clearcutting on soil nutrients.
stated that:
Brady (1974)
Organic matter influences physical and
chemical properties of soils far out of
proportion to the small quantities
present. It commonly accounts for
at least half the cation exchange
capacity of soils and is responsible
perhaps more than any other single
factor for the stability of soil
aggregates. Furthermore. it supplies
energy and body-building constituents
for the microorganisms.
The original source of the soil organic
matter is plant tissue. Under natural
conditions, the tops and roots of trees,
shrubs, grasses, and other native plants
annually supply large quantities of
organic residues. A good portion of
crop plants (trees) is commonly removed
from cropped soils, but some of the tops
and all of the roots are left in the soil.
As these materials are decomposed and
digested by soil organisms of many kinds,
they become part of the underlying hori-
zons by infiltration or by actual physi-
cal incorporation. Thus, higher plant
tissue is the primary source not only of
food for the various soil organisms but
of organic matter which is so essential
for soil formation.
Logging removes some nutrients from the forest, but
6
the nutrient content of logs is not great. However, if
branches and foliage are removed too, the nutrient losses
are considerable (Aaltonen, 1948). Others have also
concluded that only a small fraction of the nutrients are
contained in the stem and large branches of trees. Thus,
nutrient losses by log removal are not large enough to
have serious consequences (Stone, 1971; Pennock et a1. ,
1975) . Stransky (1976) concluded that:
Most nutrients are contained in the
foliage, twigs, and roots, and return
to the soil when the tree is cut.
Some site preparation methods may have profound and
1
long lasting effects on soil characteristics. Soil nutri-
ent losses, which are continuous under forest conditions,
are temporarily accelerated by vegetation removal and soil
disturbance, but are still considered negligible in 1009-
term site productivity when topsoil disturbance is kept to
a minimum (Courtenay and Bond, 1916). It is with these
site preparation methods and their effects on the 1009-
term site productivity that we must concern ourselves.
One such method of site preparation is the burning
of logging slash. The effect of fire on forest land
and its productivity is complex and may often be entirely
beneficial.
We may distinguish between the indirect
effects of fire on site quality through
its impact on vegetation, and its direct
effect on the properties of the soil. The
indirect effects of fire depend upo~ tlla chang~s
in the vegetation. Sinc~ the fire will kill
most or all of the plant life above the soil
surface. the succeeding vegetation tends to
be made up of light-seeded species that can
move in from outside the burned area, species
with perennial root systems capable of send-
ing up sprouts, and species with dormant
seeds stimulated by heat. Many legumes fall
in these categories, and the abundance of
these and other nitrogen-fixing plants is
often increased by burning. In such a case,
the supply of available nitrogen will be
increased and the overall site quality may be
improved.
The direct effects of fire on site quality a-
rise from two principal sources: the burning
of organic matter above and on the soil, and
the heating of the surface layers of the soil.
The role of organic matter in forest soil
fertility is strongly emphasized by many
authorities. The burning of organic matter
results in the release of carbon dioxide and
nitrogenous gases to the atomosphere and the
deposit of the minerals in the form of ash.
The wood and litter ash is more soluble than
the organic matter from which it was formed
{Spurr, 1964).
Total nutrients available will be less because of
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the burning. Also. some of the nutrients made more
readily available may be leached from the soil following
the burning of forest litter, and the potential for leach-
lng increases with increase in rainfall. Plant succession
following fire is rapid, however, and leaching may be mini-
mized by burning in late winter just before rapid growth
begins in the South. Generally, Wells (1971) concluded
that in southern pine stands fire causes small increases
in pH, organic matter, nitrogen. phosphorus, and exchange-
able calcium and magnesium in the surface 0-10 cm of the
mineral soil. Tho effect of burns on mineral element
status in the soil is related to the amount and content of
those elements in the burned organic matter. Site treat-
ments that eliminate or severely curb shrubs and hardwood
trees that provide most organic matter may have serious
long-term adverse effects on the nutrient cycle because
hardwood litter contains more nutrients and decomposes
faster than pine litter (Alway et al.
1940 I .
1933; Coile, 1937,
Slight increases in organic matter have been noted
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on burned areas by Ralston and Hatchell (1971). They.
too, attributed this to more rapid decomposition and in-
corporation of the residual organic fragments on burned
surfaces. Burning, in the study by Stransky (1976)
brought about an increase in phosphorus. potassium,
calcium, and magnesium. In contrast to other treat-
ments, pH and organic matter increased slightly. This
corroborates the results of others who regard fire ef-
feets beneficial to the soil nutrient regime (Heyward and
Barnette, 1934; Wells, 1971; McClurkin and Duffy, 1975).
Generally, prescribed burning, by consuming surface
litter, causes small temporary increases in soil pH,
phosphorus, potassium, and exchangeable calcium and
magnesium in the surface two to four inches of mineral
soil. The mineral element status will be related to
the amount of these elements in the organic matter of
the forest floor, but some of the nitrogen available in
materials on the forest floor goes up in flame with
fire. Spurr (1964) summarizes he effects of fire as
follows;
Thus, the effect of fire is to increase
the amount of available minerals, to lessen
the soil acidity, and to decrease the supply
of nitrogen. The actual heating of the soil
is of relatively less importance than the
action of fire on the organic matter. The
heat of the fire does not penetrate far down
into the mineral soil. Even under a hot
fire in logging slash, temperatures seldom
exceed 175 0 to 200 0 F an inch down in the
mineral soil. Light surface fires only
heat the top fraction of an inch of the
mineral soil to near the boiling point.
Although the effects of heating the
mineral soil are many and varied. in
general their sum total does not alter the
site quality to any marked extent for any
substantial period of time. Except in the
rare burn that creates extreme heat within
the mineral soil. the effects of fire on
site quality are best interpreted in the light
of its effect upon the soil through its action
on the destruction of organic matter.
Another method of site preparation is the chopping
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of logging slash. This method of mechanical site pre-
paration involves the use of a rolling drum chopper pulled
by a tractor. Stationary cotting blades parallel to the
ground are mounted on the drum and, as the chopper is
pulled, vegetation is laid on the ground and cut into
short (approximately two-foot) sections. Since this
method of site preparation creates relatively little
soil disturbance, it is the preferred method of mechani-
cal site preparation. This method evenly distributes the
chopped vegetation material over the entire treatment
area and hastens natural deterioration. Generally,
brush chopping is preferred because of its minimum impact
on the site and can be used on soils and slopes w!,ich
would restrict the use of other mechanical methods
(Courtenay and Bond, 1976).
The third method of site preparation included in
this study is the cutting or shearing of non-merchantable
stems with a KG blade, raking the logging slash into
11.
windrows off the plots, and burning. In the cutting and
raking, some litter and topsoil are pushed off the
planting site. Stransky (1976) determined that this
practice lowered organic matter drastically at both the 0-5
em and the 5-13 em depth by pushing it into the windrows
off the plots. Haines et a!. (1975) warn against such
practices because of their detrimental effect on the
entire nutrient regime. Several studies showed that
organic matter removal retards the growth of planted
pine seedlings (Stransky, 1961. 1964: and Brendemuehl.
1967) . Just the removal of the litter could seriOUSly
deplete organic matter reserves (Aicock et a1 .• 1931;
Kreutzer and Schmidt, 1975; as reported by Stransky,
1976). A study by Malac and Brightwell (1973) revealed
that intensive site preparation on well drained and
excessively drained sites invites faster than normal
rate of organic matter oxidation thus robbing the soils
of their important nutrient exchange sites and water
holding capacity.
In summary, rapid development of new root tissue
after planting is essential for pine seedling survival.
Site preparation treatments can alter the suitability
of the soil environment for root development (Haines
and Haines, 1978). Site treatments that scalp off the
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soil organic matter along with the ground cover plants
result in good survival, but poor height growth of
planted pine seedlings. Tree growth was best where
leaf litter was replaced on the scalped soil surface
(Stransky, 1961, 1964). Chopping and KG blading favored
herbaceous vegetation and reduced the height of the brush
laye r. In Stransky's study (1976), with site preparation
the competition to pine seedlings was apparently not
acute and survival remained consistently high. Chopping
and especially KG blading reduced the number of woody
species including shrubs, vines. oaks and other trees,
while the numbers remained virtually unchanged on the
control and burned plots. The number of small woody stems
increased after clearcutting, but the increase became
progressively smaller with site preparation intensity.
Burning was beneficial to the soil nutrient regime, while
KG blading significantly reduced organic matter. Chopping
controlled the competing vegetation without much soil
disturbance.
MATERIALS AND HETHODS
Study Site
Location
The study area consists of an 18 acre tract owned by
Internatiol1al Paper Company In Cherokee County, Texas
(Fig. 1).
Geology and Soils
The area is in the interior of the Gulf Coastal
Plain. The sandy, leached, medium to strongly acid soils
have developed principally from clays and unconsolidated
sands. The materials from w)1ich the soils weathered
came from either continental or marine deposits. Several
times during the Tertiary period, when these materials
were being formed, the land was depressed below the sea
and elevated above it. COl1sequcl1tly, marine deposits
alternate with those formed under land conditions (Mowery
and Oakes, 1959).
Soils belong to the Sacul, Kirvin, and Bowie series
(Fig. 2). The Sacul series (Clayey, mixed. thermic Aquic
Hapludult) of which approx~mately 25 percent of the
study area is composed. consists of deep, moderately well
drained, slowly permeable soils. They formed in acid,
unconsolidated, stratified loamy and clayey deposits.
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These soils are on gently sloping to steep uplands and
occur here as a fine sandy loam.
Soils of the Kirvin Series (Clayey, mixed, thermic
Typic Hapludult) occur on about SO percent of the study
area. The Kirvin series consists of deep, well drained,
moderately slowly permeable soils that formed in weakly
consolidated loamy and shaly materials. These soils are
on gently sloping to moderately steep convex uplands and
occur here as a very fine sandy loam.
Bowie soils (Fine-loamy, silicious. thermic Plinthic
Paleudult) comprise the remaining 25 percent of the study
area. The Bowie series consists of deep, moderately well
drained, moderately slowly permeable soils that formed in
loamy Coastal Plain sediments. These are on broad, nearly
level to sloping uplands and occur here as a fine sandy
loam. Surface runoff is slow or medium.
Macroclimate
The climate is warm-temperate, humid, and continen-
tal. The continental climate is modified by winds from
the Gulf of Mexico. Summers are long and warm. The
short and mild winters are characterizen by brief per-
iods of clear, cold, or freezing weather, interspersed
with cloudy and rainy periods and clear days. Valley
and low divides are often covered with frost in early
morning, but freezing temperatures are of short
duration.
Extremely hot or cold temperatures are rare. Sudde n
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temperature changes are not very common during summer,
but may occur frequently in winter. Rapid drops in winter
temperature are caused by cold waves or sudden strong
north winds called "northers". Occasionally, the ground
is frozen 4 to 6 inches deep, but cold spells seldom
last longer than 4 to 5 days.
Precipitation data compiled from the National
Climatic Center of the Environmental Data Service of the
National Oceanic and Atmospheric Administration are
shown ill Table 1. Ti,e average frost-free season is 246
days, usually from March 15 to November 16. Precipita-
tion is normally heaviest in December, March, April. and
May, and lowest in August. Annual rainfall averages
about 45 inches (Mowery and Oakes. 1959).
Forest Type
The area lies within the loblolly-shortleaf pine-
hardwood forest type that covers nearly seventy million
acres in the South and reaches its westernmost extension
in East Texas. Prior to clearcutting tile site was
forested by a mixed stand of pine and hardwoods.
The principal pine species were loblolly pine and
shortleaf pine (Pinus echinata Mill.), in admixture with
southern red oak (Quercus falcata Michx.), post oak
1
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(Q. stellata Wanqenh.), ~latar oak (Q. Iligril L.), sweetgum
(Liquidambar styraciflua L.), and winged elm (Ulmus
alata Nichx.)_
Prominent among the shrubs were American beautyberry
(Callicarpa americana L.l and blackberry (Rubus spp.)
Virginia creeper (Parthenocissus quinque folia (L.)
Planch.), grape (Vitis spp.), and greenbriars (Smilax
spp.) are among the most prominent vines (Stransky and
Richardson. 1979). Plant nomenclature follows Correl
and Johnston (19701.
The timber stand was clearcut in the fall of 1972.
The area had been cleared for cultivation around 1890 and
had been cultivated until about 1930. The abandoned land
At the time of the clear-
of pine sawtimber, 424 SF
had then been invaded by pines.
cut the stand averaged 45 years
approximately 1808 SF per acre
of a"le. The cut V ielrled
per acre of hardwood sawtimber (consisting chiefly of
oak and gum), and 2.5 cords per acre of pine pulpwood.
These low yields should not. however. be considered
indicative of site productivity since stocking levels
were less than ideal.
Study Methods
Design and Treatments
The study has a randomized block design consisting
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of three replications and four site treatments (Figures 2 &
31. Each plot is 0.6 ha (1.5 acres) in size including a
15.2 m (SO footl isolation strip. Twenty sampling points
were marked with posts in the interior 0.4 ha (1.0 acre)
center of each plot. The points are spaced on 11.1 m
(36.5 feet) cencers in a 5 x 4 grid, and serve as reference
points for soil and vegetation sampling.
Following removal of all the merchantable timber in
October, 1972, one of the following site preparation treat-
ments was applied to triplicate 0.6 ha (1.5 acre) plots.
Control--no site preparation, all woody stems
greater than 2.5 em (1 inch) in diameter at breast height
(dbh) were cut.
Burn--all stems greater than 2.5 em (1 inch) dbh were
cut and burned with the logging slash. The fire during
February of 1975 consumed the tops of all herbaceous
plants, most shrubs and small trees, nearly all leaf litter,
and all but the large branches of the logging slash.
Chop--logging slash and all stems were cut with a
chopper and burned in July of 1974. The chopper resembles
a huge lawn roller equipped with cutting blades parallel
to the long axis of the cylinder. Pulled by a large
crawler tractor, the chopper cut non-merchantable trees
and shrubs into small chunks and crushed the debris into
the surface soil.
21
FIGURE 3. Aerial view of the study area (1977).
22
KG--all stems were cut with a KG blade. and the
1099in9 slash was raked off the plots and burned in July
of 1974. The KG blade resembles a straight razor and is
mounted at an angle on the front of a tractor. It
sheared off all stems in its path. The cutting process
greatly churned up the soil surface and pushed some litter
and topsoil off the planting site. After having been KG
bladed. the sites were also cultivated with a heavy-duty
disk.
The entire area was handplanted using dibbles to
1-0 loblolly pine seedlings from January through March
1975. Planting rows were 3 m (10 ft.) apart with
seedlings spaced 2.4 m (8 ft.) apart in the rows. Plant-
log rows parallel the east boundary of the study area.
The graded seedlings were carried by the planters
in metal trays lined with moist sphagnum moss. The
planting rows were marked with plastic flagging to guide
the planters.
The study was planned. installed. and is maintained
by U.S.D.A. Forest service, Southern Forest Experiment
Station in cooperation with International Paper Company
and the School of Forestry at Stephen F. Austin State
Univer~ity.
Survival and Growth Measurements
Survival and growth of the planted pine seedlings
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was determined in 1978 by counting the living planted
seedlings and measuring their height and diameter in five
randomly selected rows in each plot. The number of
seedlings per acre and percent survival was determined,
as well as their average height and diameter by site
treatments.
Soil Response Measurements
Soil response was measured by comparing soil pH,
organic matter, phosphorus. calcium, potassium, and mag-
nesium on the different site preparation treatments. In
January to April of 1978. five 2.5 em (1 inch) diameter
soil cores were taken at the depth of 0-5 and 5-13 em
near each of the 20 sample points of each plot. The five
individual samples from each depth were composited and
analyzed.
Organic matter (percent) was determined by loss on
ignition, reaction with pH electrodes, phosphorus (parts
per million--ppm) by the sulfomolybdic blue color method,
and potassium (ppm), calcium (ppm), and magnesium (ppm)
by atomic absorption methods.
is presented in Appendix p. 55.
A discussion of methods
woody stem Measurements
Occurence, height, and species of woody stems were
tallied from May through August of 1977, three years after
site preparation. The inventories were confined to 20
24
one-milacre quadrats spaced evenly inside the center
of each plot.
Statistical Analysis
The data were tested by analysis of variance for
simple randomized block design and by Duncan's mUltiple
range test at the 0.05 percent level to determine sigoi-
ficant differences among site treatments for: (1) survi-
val and growth of the planted pine, (2) soil characteris-
tics, and (3) number and height of non-pine (competing)
woody stems.
RESULTS AND DISCUSSION
Survival and Growth of Planted Loblolly
Pine Seedlings - Objective One
Survival and growth of the planted pine seedlings
was determined in 1978 by counting the living planted
seedlings and measuring their height and diameter in five
randomly selected rows in each plot.
Survival
Seedling survival (percent) is shown in Table 2.
TABLE 2. survival of planted pine seedlings.
Site Treatment
Replication:
1
2
3
Mean
Control
80
57
91
76.0
Burn
percent
71
62
65
66.0
Chop
93
87
67
82.3
KG
100
90
98
1
97.3
1 Values connected by the same line do not differ
significantly at the 0.05 probability level.
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KG blading drastically reduced woody plant competi-
tion and resulted in pine survival significantly higher
than the other site treatments. The chopping treatment
attained the next highest survival, followed by the
control plots. Survival was low on the burns. This is
probably due to the wet fall and winter of 1974 when
fires did not carry well and woody plant numbers were not
reduced below that of the control plots.
Further mortality may be expected on the control and
burned plots. because a relatively high percentage of the
live pine seedlings are currently overtopped by hardwoods,
compared to the chopped and KG bladed plots (Table 3).
TABLE 3.
1
Planted pines overtopped by hardwoods.
Site Treatment
Replication:
1
2
3
Mean
Control
0.0
30.4
14. 3
14.9
Burn
percent
4.2
5.3
72.2
27.2
Chop
2.8
20.0
3.8
8.9
KG
2.8
0.0
0.0
0.9
1
From; Stransky, 1980.
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Of the live pine seedlings, a relatively high per-
cent on the burned plots are severely suppressed, followed
by the controls and the chopped site treatments (Table 4).
No live pines are considered severely suppressed on the
KG bladed plots.
TABLE 4.
1
Planted pines suppressed by hardwoods.
Site Treatment
Replication:
1
2
3
Mean
Control
0.0
8. 7
3.6
•. 1
Burn
percent
•• 2
5 . 3
•••
4.6
Chop
0.0
5.7
3. 8
3 . 2
KG
0.0
0.0
0.0
0.0
1
From: Stransky, 1980.
Survival on the control and burned plots was already
low at the end of the first growing season. Uardwoods,
shrubs and vines competing with the pine seedlings
during the hot summer of 1975 could have accounted for
the low survival (Stransky, 1980).
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Growth
Average height growth of pines was slightly better
on KG bladed and chopped plots than on the control and
burned plots (Table 5).
TABLE 5.
1
Average height of planted pines.
Site Treatment
Replication: Control Burn Chop KG
-------------- em ----------------------
1
2
3
Hean
1 From:
353
236
307
298.7
Stransky. 1980.
274
315
163
250.7
373
285
306
321. 3
369
329
294
330.7
The KG bladed plots averaged the tallest trees, followed
by chopping. Trees on the burned plots averaged con-
siderably shorter than trees on the controls. This was
probably a result of the inefficient burns caused by
wet weather that failed to reduce the woody plant com-
petition. This, in turn, has led to more trees being
overtopped and suppressed on the burn treatments than on
all other treatments (Tables 3 & 4). The relative lack
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of competition from hardwoods on chopped plots, and more
so on the KG bladed plots could account for their advan-
tage in pine heights. The greater tree heights on KG
bladed plots may have resulted also from the disking that
followed KG blading. Several studies showed that the
early advantages in growth due to site preparation are
maintained for a long period in the life of the young
stand. possibly through its entire expected rotation
(Stransky. 1964; Schultz, 1975).
Average pine diameter (dbh) on the KG bladed plots
was greater than that of the chopped plots, followed by
the con trol and burned plots (Table 6).
TABLE 6. Average diameter (dbh) of planted pines. l
Site Treatment
em ----------------------
Replication:
,
2
3
Mean
Con t rol
4.8
2.2
3.5
3.5
Burn
3.3
4.2
1.8
3.'
Chop
5.3
3.4
4.0
4.2
KG
6.3
5.0
4 • 4
5.3
1
From: Stransky, 1980.
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Trees with best height growth also had best diameter
development.
In summary, pine survival, height and diameter
growth averaged highest on the KG bladed plots from which
most of the non-pine woody vegetation was eliminated,
followed by chopping, burning, and control. The advan-
tage of superior height and diameter growth combined with
good survival would give the young stand on KG bladed
plots a much greater volume than any of the other site
treatments.
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5011 Chemical Characteristics - Objective Two
Soil response was measured by comparing soil pH,
organic matter percent, phosphorus, calcium, potassium,
and magnesium contents on the different site preparation
treatments. From January to April of 1978, five 2.5 em
(1 inch) diameter soil cores were taken at depths of 0-5
and 5-13 em near each of the 20 sample points of each
plot. The five individual samples from each depth were
composited and analyzed.
Organic matter was almost twice as high in the
surface soil than in the 5-13 em depth (Table 7). D1£-
ferenees among treatments were not significant but the
soil on the KG bladed plots had slightly less organic
matter content in the surface soil than the chopped plots,
followed by the control and burned plots.
Several studies have described the positive rela-
tionship between fertility and organic matter content of
southern forest soils. Stransky (1961 and 1964) showed
that the growth of planted loblolly pine seedlings was
retarded by organic matter removal. Thus, the lower
organic matter on the KG bladed plots could possibly
influence the future productivity of the site. Because
the hardwood litter contains more nutrients and decomposes
faster than pine litter the effects of litter and slash
removal are likely to be most pronounced where hardwoods
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predominate (Alway !':.!.~., 1933 and Coile, 1937).
Organic matter was lowest on the KG bladed plots
because it was removed from the plots to the windrows.
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Haines et al. (1975) warned that such practices could
be detrimental to the soil nutrient regime, and Hicock
et al. (1931) noted that the removal of litter alone
could seriously deplete organic matter reserves.
Soil pH values were very similar for all treatments
at both soil depths (Table 7). They range from being the
same at both soil depths to slightly higher in the 0-5 em
layer. The pH data show very little variance either among
treatments or soil depths, ranging from 4.5 to 5.2.
The soils had a higher phosphorus content in the
surface layer than in the 5-13 em depth. The plots that
were burned were significantly higher in phosphorus in the
surface soil than the control and chopped plots, followed
by the KG bladed plots, but the reason was not obvious.
However, the higher levels in the burned areas were
probably because of the phosphorus released in burning.
Potassium content was higher in the surface soil
than in the 5-13 cm depth (Table 7)
differences were not significant.
The treatment
Calcium content was greater in the surface soil
than in the 5-13 em depth (Table 7). For an unknown
reason the data indicate higher levels of calcium in the
5-13 cm soil depth on the KG bladed plots than on the
chopped, control, and burned plots.
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The reason why was not
obvious, but it is believed that the differences may be the
result of rather large variability encountered in the
analysis instead of actual soil response.
Magnesium content was higher in the surface than in
the 5-13 em depth (Table 7) The KG bladed plots had the
lowest content of magnesium in the surface soil, probablY
because raking the logging slasl1 off the plots removed
organic matter (Stransky, 1976).
The data indicate the beneficial effects of burning
on the soil nutrient regime, and the adverse effects of KG
blading. Each of the nutrients examined in this study
consistently showed that the markedly highest levels were
found in the burned plots followed by the chopped plots.
The KG bladed plots consistently showed the lowest levels
of each nutrie-nt. This finding corroborates studies which
indicate that fire benefits the soil nutrient regime in
southern upland forests (Moehring et a1.
1971; and Wells, 1971).
1966; Stone,
Clearcutting itself probably did not remove many
nutrients as only the logs were taken from the area. The
upper stems and crowns with their branches, twigs, and
foliage were left on the ground to be incorporated into
the soil by decay, fire, or chopping. Nutrient losses
from this type of logging are small because the logs con-
tain few nutrients, and most are in the leaves and twigs
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(Stone, 1971 ). Some leaching of soil nutrients could
occur after clearcutting, but rapid revegetation usually
protects the soil surface and continues to add nutrients
(Burns and Hebb, 1972; Stransky!:.! al.. 1974).
Thus, in summation, the method of site preparation
had little or no effect on soil pH. KG blading resulted
in slightly lower percents of organic matter in the
surface soil. Phosphorus content was significantly higher
on the burned plots in the su~face soil. Potassium and
calcium were not significantly different among site treat-
ments. Magnesium was slightly lower on the KG bladed
plots in the surface soil. For maintaining or improving
the nutrient regime of the soil burning appeared better
than mechanical site treatments.
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Density and Height of Competing
(Non-Pine) Woody Stems - Objective Three
Occurrence, height, and species of woody stems were
tallied from May through August of 1977, three years after
site preparation. The following table shows the average
heights (em) of competing hardwoods by site treatment
three growing seasons after site preparation (Table 8).
TABLE 8.
Species
Average height (em) of competing
hardwoods by site treatment.
Site Treatment
Control: Burn; Chop: KG
em
Black gum
(Nyssa sylvatica)
sweetgum
(Liquidamhar styraciflua)
Blackjack oak
(Quercus marilandical
Post oak
(Quercus stellatal
Southern red oak
(Quercus falcata)
Water oak
(Quercus nigra)
White oak
(Quercus alba)
Black hickory
(Carya texana)
Bitternut hickory
(Carya cordiformis)
Mockernut hickory
(Carya tomentosal
Average height
16
113
91
124
53
35
28
69
117
71
45
165
177
76
52
67
59
22
9'
83
34 23
110 55
180 59
78 50
98 31
37
21 38
70 29
82 44
78 41
37
The average height of all competing hardwoods is si90i£i-
cantly lower on the KG bladed plots followed by the control,
chopped, and burned plots.
The following table shows the average number of
competing hardwoods (per 20 m2 ) by site treatments three
growing seasons after site preparation (Table 9). The
TABLE 9. Average number of competing hardwoods
(per 20 ro 2 l by site treatment.
Site Treatment
Species Control Burn Chop KG
Black gum 6 2 2
Sweetgum 17 36 33 8
Blackjack oak I 2
Post oak 37 3. 25 I'
Southern red oak 6 B 5 1
Water oak 3 1
White oak 1 2 I 3
Black hickory
Bitternut hickory I I 2 2
Mockernut hickory 2 I 3
Ave rage n umbe r 67 89 69 35
total number of competing hardwoods is considerably less on
the KG bladed plots followed by the control, chopped, and
burned plots.
On burned and control plots. few shrubs were killed
by 109gin9 or burning, and residual plants showed vigorous
and healthy growth after release from overhead competition
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by trees. The following table shows the average number of
shrubs (per 20 m2 ) by site treatment (Table 10).
TABLE 10. Average number of shrubs (per 20 m2 )
by site treatment.!
Site Treatment
Species Control : Burn Chop KG
Blackberries 14
(Rubus spp.)
American beautyberry 9
(Callicarpa americana)
Shining sumac 7
(Rhus copallina)
Sebastian bush
(Sebastiana fructiccsa)
Rusty blackhaw 7
(Viburnum rufiduluml
St. Andrew's cross 2
(Ascyrum hypericoides)
Blueberries 11
(Vaccinum spp.)
Southern waxmyrtle
(Myrica ceriferal
Average number 50
14
8
7
1
4
1
7
2
44
18
11
10
6
1
7
2
55
15
7
6
2
2
5
1
38
1 From: Stransky and Halls 1980.
Even though most plants were reduced to ground level on
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burned plots, the plants quickly resprouted. Chopping
apparently damaged stems and roots, but they also re-
sprouted. The KG blading destroyed most woody plants
and plant height was lowest on these plots (Table 11).
TABLE 11. ~~raqe height (em) of fruiting shrubs
by siti treatment. 1
Site Treatment
Species Control Burn Chop KG
-------------- em -----------------
Blackberries 80 79 88 60
American beautyberry 98 76 77 34
Shining sumac 108 107 79 33
Sebastian bush 70
Rusty blackhaw 33 35 25 26
st. Andrews's cross 34 39 38 40
Blueberries 82 75 49 33
Southern waxmyrtle 59 99 55
Average height 72 67 65 40
1
From: Stransky and Halls 1980.
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KG blading appeared to most effectively control the
occurrence and height of competing vegetation. The
severity of woody plant competition to planted pines is
shown by the high percentage of pines that were overtopped
or otherwise suppressed by hardwoods and shrubs on the
control and especially the burned plots (Tables 3 & 4).
By contrast only few pines were overtopped or suppressed
on the chopped plots and almost none on KG bladed plots.
SUMMARY AND CONCLUSIONS
The objectives of this study were to determine the
effects of clearcutting and planting site preparation on:
(1) survival and growth of planted loblolly pine seed-
lings, (2) soil chemical characteristics, and (3) densi-
ty and height of competing (non-pine) woody stems on a
loblolly-shortleaf pine-hardwood forest site in East
Texas.
Survival and growth of the planted pine seedlings
was determined in 1978 by counting the living planted
seedlings and measuring their height and diameter in five
randomly selected rows in each plot. The number of seed-
lings per acre and survival (percent) were determined as
well as their average height and diameter fdbh) by site
treatments.
Soil response was measured by comparing soil pH,
organic matter, phosphorus, calcium, potassium and
magnesium on the different site preparation treatments.
In January to April of 1978, five 2.5 cm (1 inch) diame-
ter soil cores were taken at depths of 0-5 and 5-13 cm
near each of the 20 sample points of each plot. The five
individual samples from each depth were composited and
analyz.ed.
Organic matter (percent) was determined by loss on
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ignition, reaction with pH electrodes, phosphorus (parts
per million -- ppm) by the sulfomolybdic blue color
method, and potassium (ppm), calcium (ppm) and magnesium
(ppm) by atomic absorption methods.
Occurrence, height and species of woody stems com-
peting with the planted pin~s were tallied in the same
manner as the survival measurements.
The area lies within the loblolly-shortleaf pine-
hardwood forest type that covers nearly seventy million
acres in the SOUtI1, and reaches its westernmost exten-
sion in East Texas. Prior to clearcutting the site was
forested by a mixed stand of pine and hardwood.
The principal pine species were loblolly pine and
shortleaf pine, in admixture with southern red oak,
post oak, water oak, swe~tg\lm and winged elm.
Prominent among the shrubs were American beautyberry
and blackberry. Virginia creeper and greenbriars are
among tile most prominent vines (Stransky and Richardson,
1979) .
The timber stand in the study was clearcut in the
fall of 1972. Data, all of which were tested at the 0.05
level of significance, are presented on {ll the survival
and growth response of planted 1-0 loblolly pine, (2) soil
chemical characteristics, and (3) density and height of
competing (non-pine) woody stems to fOur site preparation
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methods following clearcutting of the residual pine-hard-
wood stand.
The four site treatments were; (1) control,
(2) burning, (3) chopping with Marden chopper, and KG
blading. seedlings were handplanted in February and
March 1975.
Survival and Growth of Planted Loblolly Pine
(Pinus taeda L.) Seedlings - Objp.ctive One
Pine survival, height and diameter averaged highest
on the KG bladed plots, from which most of the non-pine
woody vegetation was eliminated, followed by chopping,
burning and control.
KG blading resulted in the tallest trees, the
greatest diameter. the highest survival rate, and the
least number of overtopped pines. The advantage of
superior height and diameter growth combined with good
survival would give the young stand on the KG bladed
plots a much greater volume than any of the other site
treatments tested. The initial gain in growth through
site preparation is carried on through the stand's later
life (Stransky, 1964; Schultz, 1974). A high proportion of
the surviving trees on the burned and control plots is
overtopped and many are severely suppressed, indicating
possible further mortality.
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Soil Chemical Characteristics - Objective Two
Soil organic matter was consistently about twice as
concentrated in the 0-5 em than in the 5-13 em soil depth.
KG bladed plots had the least organic matter, while
chopped plots had slightly less organic matter in the
surface soil than control and burned plots.
Soil pH was similar for all treatments and both soil
depths.
Phosphorus content was higher in the surface layer
than in the 5-13 em depth. The burned plots were 51901-
ficantly higher in phosphorus in the surface soil than
the other treatment~, probablY due to phosphorus released
by the fire.
Potassium content was greater in the surface soil
than in the 5-13 em depth. Differences between site
treatments were not significant.
Calcium content was greater in the surface soil
than in the 5-13 cm depth. The significant difference
among site treatments at the 5-13 cm depth is believed
to be due to large variances in measurements rather than
actual indicators of soil response.
Magnesium content was higher in the surface soil
than in the 5-13 em depth. The KG bladed plots had the
lowest content of magnesium in the surface soil, probably
because raking the logging slash off the plots removed
organic matter (Stransky, 1976).
For maintaining or improving the nutrient regime of
the soil, burning appeared better than mechanical site
treatments.
Density and Height of Competing (Non-Pine)
woody Stems - Objective Three
The severity of woody plant competition to planted
pines is shown by the high percentage of pines that were
overtopped or otherwise suppressed by hardwoods and
shrubs on the control and especially the burned plots
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(Tables 3 & 4). By contrast, few pines were overtopped
or suppressed on the chopped plots and ~lmost none on
KG bladed plots (Stransky and Halls. 1981). Continued
observations will tell how much the treatments will
affect pine tree growth in the long run.
LITERATURE CITED
AALTONEN, V. T. 1948. Boden
in Berlin and Hamburg.
and Waldo
457 p.
Verlag Paul Parey
ALWAY, F. J., J. KITTREDGE, and W. J. METHLY. 1933.
Composition of the forest floor layers under differ-
ent forest types on the same soil type. soil Sci 36:
387-398.
BLAIR, R. M. and L. E. BRUNETT. 1976. Phytoscociological
changes after timber harvest in a southern pine
ecosystem. Ecology 57 (1): 18-32.
BRADY, N. C. 1974. The nature and properties of soils.
MacMillan Publ. Co., N. Y. 8th ed. 639 p.
BRENDEf>1UEHL, R. H. 1967. Loss of topsoil slows slash
pine seedling growth in Floriday Sandhills. USDA
For Serv Res Note SO-53. South For Exp Stn,
New Orleans, La. 4 p.
BURNS, R. M. and E. A. HEBB. 1972.
reforestation of droughty acid
Handb 426, 61 p.
Site preparation and
sands. USDA Agric
COILE, T. S. 1937.
fares t trees.
Composition of the leaf litter of
soil Sci 43:349-355.
COILE, T. S. 1940. Soil changes associated with loblolly
pine succession on abandoned agricultural land of
the Piedmont Plateau. Bull Duke Univ Sch For 5.
85 p.
CORRELL, D. S. and N. C. JOHNSTON. 1970. Manual of the
vascular plants of Texas. Texas Research Founda-
tion, Renner, Texas. 1881 p.
COURTENAY, J. 1-1. and F. L. BOND. 1976. Draft/Sabine
National Forest unit plan and environmental impact
statement/Texas. 223 p.
HAINES, L. W., T. K. MAKI, and S. G. SANDERFORD. 1975.
The effects of mechanical site preparation treatments
on soil productivity and tree (Pinus taeda L. and
P. elliott Engelm. var elliotti) growth. p. 379.
In Bernier, B., and C. H. Winget (eds.) Forest soils
46
and forest land management.
Soils ConE Laval Unlv Press,
Pree Fourth N Am For
Quebec. &75 p.
47
HAINES, L. W. and S. G. HAINES. 1978. Site preparation
for regeneration. p. 17&. In Balmer. W. D. (ed.)
Soil moisture ... site productivity symposium. USDA
For Servo Southeast Area. Atlanta, Georgia. 400 p.
HEYWARD, F. and R. M. BARNETTE. 1934. Effect of fre-
quent fires on chemical composition of forest soils
in the longleaf pine region. Unlv Fia Agric Exp
5 to Tech Bull 265, 39 p.
HreOCK, H. W., M. F. MORGAN,
H. A. LUNT. 1931. The
tion and rate of growth
Connect Aqric Exp Stn.
H. J. LUTZ, H. BULL, and
relations of forest composi-
to certain soil characters.
Bull )]0:673-750.
IRLAND. L. C. 1974. Is timber scarce?
a renewable resource. Yale Univ:
Env Studies. 97 p.
the economics of
Sch of For and
KOSTLER. J. N. 1968.
418 p. il1us.
Waldbau. Paul Parey Verlag Berlin.
KREUTZER. K. and A. SCHMIDT. 1975. Untersuchungen uber
den Zusammenhang zwischen der Mineralstoffernahrung
und der wuchsleistung der Kiefer (Pinus silvestris
L.l auf der Grundlage neuer Standortsertragstafel
fur die mittlere Oberpfalz. Forstwiss Cbl 94:301-
310.
MALAC. B. F. and C. S. BRIGHTWELL. 1973. Effect of site
preparation on growth of planted southern pines.
Woodlands Res Notes. Woodlands Res Dept Union Camp
Corp. 9 p.
MCCLURKIN, D. C. and P. D. DUFFY. 1975. Evaluating
impact of forest site preparation on soil and water
quality in the U. S. Gulf Coastal Plain, p. 315 .
..!..!!. Bernier. B., and C. H. Winget (eds.) Forest soils
and forest land management. Proc Fourth N Am For
Soils Conf Laval Univ Press, Quebec. 675 p.
MOEHRING. D. M.• C. X. GRANO. and J. R. BASSETT. 1966.
Properties of forested loess soils after repeated
prescribed burns. USDA For Serv Res Note 50-40.
South For Exp Stn. New Orleans. La. 4 p.
MOWERY, I. C. and H. OAKES. 1959. Soil survey: Cherokee
48
County, Tex. USDA scs. 65 p.
MYERS, C. A. 1977. Simulating timber and deer food
potential in loblolly pine plantations. USDA For
Serv Gen Tech Rep 50-12. South For Exp Stn, New
Orleans, La. 29 p.
PENNOCK, J., JR., G. W. WOOD, P. W. SHOGREN, JR., K. REIN-
HART, V. C. MILES, and P. YOUNKIN. 1975. The
forest soil. Chapter 3 . ..!..!!. Clearcutting in pennsyI-
vannia. 5ch of For Resour ColI of Agric, The Pa
State ColI. 81 p.
RALSTON, C. w. and G. E. HATCHELL. 1971. Effects of
prescribed burning on physical properties of soil.
USDA For Serv Prescribed burning symposium proc
southeast For Exp Stn, Asheville, N. C. 160 p.
SCHULTZ. R. P. 1975. Intensive culture of southern
pines: Maximum yields on short rotations. Iowa
State Jour. Res. 49 (3), Pt. 2:325-337.
SPURR, S. H.
CQ., N.
1964. FQrest eCQlogy.
Y. 352 p.
The Ronald Press
STONE:, E. L., JR. 1971. Effects Qf prescribed burning
Qn lQngterm prQductivity of coastal plains soils.
USDA For Sexv Prescribed burning symposium prQc
SQutheast FQr Exp Stn, Asheville, N. C. 160 p.
STRANSKY, J. J. 1961. weed cQntrol, soil mQisture and
IQblolly pine seedling behaviQr. J For 59:282-284,
289-290.
STRANSKY, J. J. 1964. Site preparation effects on
early growth Qf loblolly pine. USDA For Serv Tree
Plant NQtes 64:4-6.
STRANSKY, J. J. 1973. Alternatives in southern wildlife-
timber management. Tex For Pap 23. Sch of For,
Stephen F. Austin State Univ. 4 p.
STRANSKY, J. J. 1976. Vegetation and soil respQnse to
clearcutting and site preparation in ~ast Texas.
Ph.D. Diss. Texas A & M Univ. College Station, TX.
193 p.
STRANSKY, J. J. 1980. Survival and growth of planted
IQblolly pine seedlings with various site prepara-
tion methods (location 2 -- IP Co.) - Supplement to
49
vegetation response to various methods of site
preparation. USDA For Serv, South For Exp Sto,
Progress Report Fs-sO-1751 2.1, 18 p.
STRANSKY, J. J. and L. K. HALLS. 1980. Fruiting of woody
plants affected by site preparation and prior land
use. J. Wildl. Manage. 44 (1): 258-263.
STRANSKY, J. J. and L. K. tIALLS. 1981. Forage and pine
growth with clearcutting and site preparation. In:
J. P. Barnett ed. Proe. First Biennial" Southern
silvicultural Research Conference, November 6-7,
1980. Atlanta, Georgia. 375 p.
STRANSKY, J. J. and D. R. RICHARDSON. 1979. Vegetation
response to various methods of site preparation
(Location 2 -- Cherokee Co .• TX). USDA Forest
Service, Southern Forest Experiment Station, Pro-
gress Report FS-SO-1751-2.1, 98 p.
STRANSKY, J. J., L. K. HALLS, and K. G. WATTERSTON.----
Soil response to clearcutting and site preparation
in East Texas. (Unpublished manuscript).
STRANSKY, J. J., F. S. NIXON, C. L. BURANDT. and R. L.
W1LLETT. 1974. First year revegetation following
timber harvest in East Texas. USDA For Serv Res
Note 50-173. South For Exp Stn. New Orleans, La.
7 p.
TROUP, R. S.
Press.
1952.
216 p.
Si1vicu1tural systems. Oxford Univ
WELLS, C. G. 1971. Effects of prescribed burning on
soil chemical properties and nutrient availability.
~ USDA For Serv Prescribed burning symposium proc.
Southeast For Exp Stn, Asheville. N. C. 160 p.
WIIITFIELD. L. M. 1978a. Final unit plan and environmen-
tal impact statement for the Sabine National
Forest-Texas. USDA For Servo 196 p.
WHITFIELD. L. M. 1978b. Final environmental impact
statement and land management plan - Sam Houston
National Forest - Texas_ USDA For Servo 373 p.
A P PEN 0 1 X
so
AP E DIX T BLE 1. Woody pants recor ed.
51
Scientific
Acer rubrum L.
Plan arne
Common
red ma 1e
Ampe10 rborea (L. ) Koehn peppervin
Aralia s inosa L. devil's-wa1kingstick
Ascyrum hype 'coides L. St. ndrew's cross
. chx.
L.
lan ic S . Peter's-
wo
pas ern baccharis
Berchemia sc ndens (Rill) Koch Alabam supplejack
c ossvine
Callicarpa americana L.
Campsi 5 r a 1'1' <l n s {L.) See m
Carya cordiformis (Wangenh.) K.
Carya texana B ckl.
American be u yberry
common trum e creeper
och bitternut hickory
black hickory
Carya tomen os (Pair.) Nut mockernu hickory
Castanea ill. Allegheny chinkapin
Cel is laevi a illd. su arber y
Cephalan hus occidentalis L. but 0 bush
Cornus flori a L.
icus L. ringe
flowe in
ee
d wood
Crataegus ~m~a~~~~~~ E ql. parsi y h w horn
Diospyros v giniana L. common persimmon
Fraxinus white ash
APPENDIX TABLE 1.
Scientific
(continued)
Plant Name
S2
Common
Fraxinus pennsylvanica Marsh.
Gelsemium sempervirens (L.) Alt. f.
Ilex decidua Walt.
Ilex opaca Alt.
Ilex vomitoria Alt.
Liguidambar styraciflua L.
Lonicera japonica Thumb.
Morus rubra L.
Myrica cerifera L.
Nyssa sylvatica Marsh.
greer' ash
yellow jessamine
possumha w
American holly
yaupon
swef>tgum
Japanese honey-
suckl£!
red mulberry
southern bayberry
blackgum
Ostrya virginiana (Mill.) K. Koch eastern hophorn-
beam
Parthenocissus quinquefolia (L.) Planch. Virginia creeper
Pinus echinata Mill.
Pinus taeda L.
Prunus spp.
Prunus americana Marsh.
Prunus serotina Ehrh.
Quercus alba L.
Quercus falcata Hichx.
Quercus marilandica Nuenchh.
Quercus nigra L.
shortleaf pine
loblolly pine
plum
American plum
black cherry
white oak
southern red oak
blackjack oak
wat.er oak
APPENDIX TABLE 1.
Scienti fic
(continued)
Plant Name
Common
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Quercus stellata wangenh.
Rhus copallina L.
Rhus glabra L.
Rhus radicans L.
Rhus toxicodendron L.
Rubus spp. L.
Salix nigra Marsh.
Sassafras albidum (Nutt.) Nees
Sebastiana fructicosa (Bertr.) Fern
Smilax Bona-nex L.
Smilax glauca Walt.
Smilax hispida
Smilax laurifolia L.
Smilax rotundifolia L.
Trachelospermum diffrome (Walt.) Gray
Ulmus alata Michx.
Ulmus americalla L.
Vaccinium arboreum Marsh.
Vaccinium stamineum L.
Viburnum rufidulum Raf.
Vitis aestivalis Michx.
post oak
shining sumac
smooth sumac
poison-ivy
poison-oak
blackberries
black willow
sassafras
Sebastian-bush
saw greenbrier
cat greenbrier
greenbrier
laurel greenbrier
common greenbrier
climbing dogbine
winged elm
American elm
tree sparkleberry
deerberry
rusty blackha .....
summer grape
APPENDIX TABLE 1.
Scientific
(continued)
Plant Name
Common
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Vitis rotundifolia Michx.
Zanthoxylum clava-herculis L.
muscadine grape
Hercules-club
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Laboratory Procedures for Soil Analyses
Soil reaction is given in terms of pH values and
measures the hydrogen ion concentration in the soil
solution, i.e. the active hydrogen (or active acidity)
The pH measurement was made with a pH meter (glass
electrode). The pH meter measures the electrical poten-
tial between two solutiollS (one of which is part of one
of the electrodes; the other being the sample) with a
glass electrode. Ten grams of soil were placed into a
50 ml beaker. Ten ml of distilled water were then added,
thus making the sample a 1:1 soil:water mixture. The
sample was then stirred at regular intervals for 30
minutes. The glass electrode was then inserted into
the solution and the pll read.
5011 organic matter consists of roots, plant
residues, and soil organisms whether liVing-or dead. The
percent organic matter was determined by the loss on
ignition method. This method assumes that weight loss
upon ignition is a result of the loss of organic matter
through rapid oxidation (burning).
of an empty crucible was recorded.
First, the weight
Then the crucible was
filled about 3/4 full of oven-dried soil (about 20 grams)
and the weight recorded again. The filled crucible was
then heated (cooked) in a muffle furnace for 24 hours.
After ignition the filled crucible was allowed to cool
and then reweighed to determine loss in weight. The
difference in soil weight before and after ignition is
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assummed to be organic matter. In calculating the per-
cent organic matter, the weight of the organic matter
lost was divided by the weight of the oven-dried soil and
then multiplied by 100 to give percent organic matter.
Phosphorus content was determined by what is known
as Truog's method. Truog's method of determining phos-
pharus is a measure of the "available" phosphorus in the
form of phosphorus pentoxide (P2 05)' The phosphorus
pentoxide is extracted from the sample with a dilute
acid solution. This solution is then treated with 5ul-
fomolybdic acid solution and stannous chloride to form a
colored molybdophosphoric acid complex. Intensity of
the colored complex is determined colorimetrically and
compared to a graph of standard phosphorus solutions.
The colorimetry is based on Beer's Law which stated that,
"under certain standard reproducible conditions of
measurement, the percent transmission of light through a
colored solution varies inversely as the logarithm of the
concentration of colored material in the solution".
In making the determination of available phosphorus,
1.0 gram of soil was placed in a 250 ml "B" flask. Then
100 ml of 0.002 N H SO were added.
2 4
The solution was
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shaken for ~ hour and filtered_ A 50 ml aliquot was taken
and two ml of sulfomolybdic acid and three drops of So
Some of the colored solution was pouredel2 were added.
into a colorimeter tube which was then inserted into the
colorimeter. The intensity of the color was determined
on the colorimeter at 660 mo. The concentration of
phosphorus in the test solution was then determined from
a standard curve made up with solutions containing a
known amount of phosphorus.
The exchangeable cations, potassium, calcium. and
magnesium are displaced from the soil clay particles by
addition of a concentrated solution of another cation.
Concentrations of the displacedammonium ion
The most commonly used cation for this purpose is the
+(NH
4
) .
cations are then determined by measurement of radiation
emission of the heated element in the flame spectropho-
tometer.
In the determination of exchangeable cations using
ammonium acetate as extractant, ten grams of soil were
placed in a 500 ml flask. Then, 50 ml of the extracting
solution were added. The solution was then shaken for
~ hour and filtered until the filtrate was clear. It
was then rinsed several times with the extracting solu-
tion (about 30-40 ml). The filtrate was then diluted to
100 ml with the extracting solution. Two ml of the test
solution were then run through the flame spectrophotometer
and the percent transmissions were compared to the graphs
constructed for the standard solutions in order to deter-
mine the concentrations in ppm.
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ABSTRACT
Effects of site preparation on survival and growth
of planted loblolly pine (Pinus taeda L.) on a loblolly-
short leaf pine-hardwood forest site in East Texas are
examined by determining the survival and growth of planted
loblolly pine, soil chemical characteristics, and density
and height of competing (non-pinc) woody stems. Three
replications of four site preparation treatments (control,
burn, chop, KG blade) resulted in the KG bladed plots
having the highest survival, height, and diameter, but the
lowest nutrient levels while, also, most effectively con-
trolling competing vegetation. This tends to indicate
that the advantages in the initial survival and growth on
the KG bladed plots would continue through the stands ro-
tation and result in greater biomass production, but, for
maintaining or improving the nutrient regime of the soil
burning would appear better than mechanical site treat-
ments.
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